Objective: To exploit state variations in infant mortality over time, identify diagnoses that contributed to reduction of the infant mortality rate (IMR) between 2000 and 2015, and examine factors associated with preterm related deaths at the state level.
Policy Implications: Trends in the leading causes of mortality reduction are heterogeneous across states. States with high infant mortality need to focus on preterm-related deaths, as they are the largest contributor to the success of states with a high infant-death reduction. Although its impact is not large, reducing the percentage of pregnant women with inadequate care is one of the mechanisms through which preterm-related deaths might decrease.
Background
The U.S. infant mortality rate (IMR) increased in 2015 after a decade of decline-from 2005 to 2014 (1). The U.S. IMR is 71% higher than the average rate for comparable countries in the Organization for Economic Co-operation and Development (OECD) (2) . Although the U.S. rate declined by 14%, from 6 .89 in 2000 to 5.90 in 2015, infant mortality has declined more slowly than in comparable countries. The IMR is defined as the number of infant deaths per 1,000 live births before their first birthday, and it is a representation of population health, quality of health care, and societal well-being (3).
Preterm birth, one of the most complicated factors associated with infant mortality (4, 5) , has become a focus of research. Despite the reduction in recent decades, preterm birth in the U.S. (9.8%) remains higher than in European countries such as France (7.5%), Germany (8.3%), and Sweden (5.8%) (6) . States vary substantially in terms of IMR size, trends, and preterm-related mortality rate (PMR). 
Method
We obtained individual-level data from the linked birth-infant deaths period data files for the periods 2000 to 2015 (14) to compare states' performance in reducing the infant mortality rate and find the factors that might be associated with the PMR. We divided the IMR into four main subgroups: the preterm-related mortality rate (PMR), the congenital malformations-related mortality rate (CMR), the sudden mortality rate (SMR), and other mortality rates (OMR) that includes all other causes of infant mortality. The first subgroup, PMR, is created based on Callaghan and colleagues' criteria (15) Table 1 In unsuccessful states, the IMR mean was 7.14 in 2000, which then declined by 0.65 (PValue<0.001) per 1,000 live births and reached 6.49. A decrease in PMR from 2.48 deaths per 1,000 to 2.34-equivalent to a reduction size of 0.14-was not significant (P-Value=0.076). Regression results for factors associated with PMR 
Results

Discussion
Despite the historic declines in the national infant mortality rate (IMR) during the past 16 years, association between access to prenatal care and the PMR, the magnitude of the coefficient was small.
We used a fixed-effect regression analysis to identify variables that might be associated with PMR variations across states. Our analysis revealed that a one-percentage-point decline in mothers that received inadequate care led to a decrease in preterm-related deaths of 0.011 per 1,000 live births. The magnitude of this variable relative to the mean PMR is not large, suggesting that an increase in prenatal care as currently practiced would not lead to a state-level reduction in the PMR. The small-effect size of prenatal care might also be due to a limitation of data collection or lack of control for other key explanatory variables such as adhering to prevention programs.
Despite the emphasis on prenatal care, access to obstetric services is decreasing in the U.S.
More than 9% of rural counties lost their obstetric services from 2004 to 2014, which made access to care harder for 28 million women of reproductive age (27) . Our findings highlight the importance of eliminating an inadequacy of care. Models such as Coordinated Care Organizations significantly increase access to care with broad financing and delivery reforms that can reduce disparities in prenatal care and improve birth outcomes through a reduction in inadequate care (28) . The adoption of expanded access to Medicaid has also been an effective policy. States that adopted Medicaid expansion have observed a reduction in their IMRs (29) .
The risk factors, corresponding interventions, and causes of preterm mortality vary by target population. Iams and colleagues classified all possible interventions for a reduction of PMR risk factors into three main categories: primary (directed to all women), secondary (focusing on reducing existing risk), and tertiary (for improving preterm-infant outcomes) (30) . Of these, the most improvement in the survival of preterm babies can be attributed to better neonatal care access (4) . Obstetric interventions, such as antenatal corticosteroid treatment for women delivering preterm, also contribute to the decline in neonatal mortality.
Another preconceptional strategy to decrease infant mortality is the adoption of steps to reduce the risk of higher-order gestation (4). We found that the percentage of women with multifetal pregnancies is significantly and positively associated with the PMR in the first regression in which we controlled for teen pregnancy. After adding prenatal care variables and tobacco use to our model, multifetal births still correlate positively with the PMR, but statistical significance is lost, perhaps for two reasons. First, the second regression has fewer observations (for 46 states from 2000 to 2010) than the first regression (50 states from 2000 to 2015). Second, the first regression might have omitted the variable bias so that the P-value of multifetal pregnancy changed when we controlled for prenatal care and tobacco use. Multifetal pregnancy substantially increases the risk of preterm birth and infant death (16, 31, 32) . In 2013, the IMR for twins (24.37) was more than 4 times the rate for single births (5.25) (16). The IMR for triplets (61.08) was nearly 12 times, and the rate for quadruplets (137.04) was 26 times the rate for single births.
However, previous studies (16, 31, 32) did not use a multivariate analysis to disentangle the effects of multiple risk factors over time. Our analysis investigates the percentage impact of multifetal birth at the state level to examine the factors that might be associated with state variations in infant mortality while previous studies compared the IMR between singleton and multifetal births.
Cessation of cigarette smoking during pregnancy is recommended because it is a prevalent and preventable cause of infant mortality (33) (34) (35) . It is estimated that 5% of infant mortality and 5.0%-7.3% of preterm-related deaths are attributable to maternal smoking (36, 37) . Our findings are not consistent with these studies, which may be attributed to our different design. Traditional studies of smoking in pregnancy have examined cross-sectional data. We assessed the association of the PMR and smoking using crosssectional time series data. Notably, between 2000 and 2004 in the U.S., smoking among childbearing age women decreased from 25.5% to 21.7%, while preterm birth rates increased from 11.6% to 12.5% (38).
One study reported a model for the most important interventions for 39 countries and suggests that smoking cessation had the lowest contribution in reducing the rate of preterm deaths (39).
Our study was limited by the quality of CDC data that may vary by state and hospital over time (40). In addition, due to a lack of information, we could not control for some behavioral risk factors (e.g., drug abuse prevalence and behavioral factors, such as pregnant women's adherence to prevention programs), which may bias our regression results.
Overall, some states performed better in terms of reducing their IMRs over the past decade.
Reducing preterm-related death was the biggest factor in states that have improved their infant deaths. It appears that state variations in reducing preterm-related deaths can be partially explained by better access to prenatal care, although the impact size is not large. More qualitative and in-depth analyses are needed to understand why some states have successfully reduced their preterm-related deaths better than others. 
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2) Gestational age at birth based on Last Menstrual Period (LMP).
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3) The "Gestational Age at Birth" data for years 1995-1998 and the "Gestational Age 10" (formerly named "Gestational 
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Therefore, we removed these States as well.
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In 2011, 15 areas with "Not Available" data for tobacco use:
30
Alabama", "Alaska", "Arizona", "Arkansas", "Connecticut", "Hawaii", "Maine", "Massachusetts",
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"Michigan", "Minnesota", "Mississippi", "New Jersey", "Rhode Island", "Virginia", "West Virginia"
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In 2012, 13 areas with "Not Available" data for tobacco use: "Alabama", "Alaska", "Arizona", "Arkansas",
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"Connecticut", "Hawaii", "Maine", "Michigan", "Mississippi", "New Jersey", "Rhode Island", "Virginia",
34
"West Virginia"
35
In 2013, 10 areas with "Not Available" data for tobacco use: "Alabama", "Arizona", "Arkansas",
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"Connecticut", "Hawaii", "Maine", "Michigan", "New Jersey", "Rhode Island", "West Virginia"
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In 2014, 4 areas with "Not Available" data for tobacco use: "Connecticut", "Hawaii", "New Jersey", "Rhode 
